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(54) Rubber plug fitting apparatus 

(57) A rubber plug fitting apparatus includes: a rub- 
ber plug feeding unit (11) for feeding each of rubber 
plugs (15) to a rubber plug feeding port; a rubber plug 
holder (12) for holding one of the rubber plugs to fit the 
rubber plug on a wire (w); and a rotary unit (10) having 
a plurality of rubber plug holding rods (10a) which are 
fitted into each of the rubber plugs (15) to hold the rub- 
ber plugs (15). The rotary unit (10) rotationally moves 
each of the rubber plug holding rods (10a) between the 
rubber plug feeding unit (11) and the rubber plug holder 
(12). In the apparatus, a pair of rubber plug guides 
(18,19) are provided so as to be capable of being 
opened/closed at a side of the rubber plug feeding port 
of the rubber plug feeding unit; and guide grooves 
(18a, 19a) are respectively provided at positions of the 
pair of rubber plug guides (1 8.1 9) facing the rubber plug 
feeding port. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 



[00011 The present invention relates to a rubber 
Plug Wing apparatus for fitting a rubber plug on an end 
portion of a wire. 

Description of the Related Art 

[00021 The present disclosure relates to subject 
matted contained in Japanese Patent AppHcator . Lad- 
Open No. HEI 7-7833, filed on May 2, 1994. the disclo- 
sure of which is expressly incorporated here.n by refer- 
ence in its entirety. Figs. 1 to 3 are schemrtc 
configuration views illustrating respective steps of the 
rubber plug fitting apparatus. In Figs. 1 to 3, a rubber 
plug feeding unit 2, a rubber plug posrt.on.ng unrt 3 and 
a rubber plug holder 4 are respectively arranged at 90 
intervals around a rotation center of a rotary unrt 1 and 
appositions corresponding to an outer per.phery 

SXn " The rotary unit 1 has rubber plug holding 
rods lawhich are respectively arranged at 90' Mntervas 
and which are rotationally movable. The rubber plug 
feeding unit 2 has a rubber plug accommodation pas- 
saoe 2a where a number of rubber plugs 5 are 
arranged, and it comprises an insWe pir .2b which • 
movable from a position where the .nsule p.n 2b is 
inserted into a wire passing-through hole not shown) of 
the forefront one of the rubber plugs 5 which have been 
accommodated in the rubber plug accorrwodation pas- 
saae 2a up to a position where the forefront rubber plug 
1 abuts on the rSber plug holding rod 1a of the rotary 
unit 1, and a pushing rod 2c for pushing the forefront 
rubber plug 5 onto the rubber plug holdmg rod 1a of the 

rotary unit 1. . _ 

r0004] The rubber plug positioning unit 3 has a 
posrtioning plate 3a formed with a small hole 3b. and the 
positioning plate 3a is movable between a spaced pos.- 
. fen (shown in Fig. 1) where it is spaced from the rotary 
unit 1 and an approached position (shown r. Figs 2 and 
3) where it approaches to the rotary unrt 1 . Also, the rub 
ber plug holder 4 comprises a pair of rubber holdrng 
portions^. 4a which can be opened/closed and which 
are movable between a spaced positon (shown ,n F.g^ 
3) where they are spaced from the rotary ^unri M I and I an 
approached position (shown in Figs. \Q«™*Z" 
approach to the rotary unrt 1, and a pa.r of w.re gu.de 
portions 4b, 4b which can be opened/closed and which 
are movable between a spaced position (shown.n figs 
1 2) where they are spaced from the pair of rubber plug 
holding portions 4a. 4a and an approached portion 
(shown in Fig. 1 ) where they approach to the pair of rub- 
ot plug hold* Portions 4a. 4a. A wire W whose outer 
cover has been stripped at its end portion Wa .s de- 



posed at a position corresponding to the rubber plug 

holder 4 - „ ii ^ 

[0005] Next; operation of the above structure wil be 
explained. Each rubber plug holding rod 1a of •therotery 
5 unit 1 is stopped at positions correspond.ng to the rub- 
ber plug feeding unit 2. the rubber plug posrtiorang unrt 
3 and the rubber plug holder 4 sequentially accordmg to 
rotation of the rotary unit 1 . Then, at the . pos ton corre- 
sponding to the rubber plug feeding unrt 2. the .ns.de p.n 
,o 2b is caused to pass through the wire pass-ng-mrough 
hole of the forefront one of the rubber plugs 5 wh.ch 
have been accommodated in the rubber plug accommo- 
dation passage 2a and a leading end of MM* 
rubber 5 is caused to abut on the rubber plug hold.ng 
, 5 rod 1a. Next, the pushing rod 2c pushes the forefront 
rubber plug 5 to the rubber plug holding red 1a s.de, 
and. by the pushing force of the pushing rod 2c, therub- 
ber plug 5 is guided by the inside pin 2b to be fitted on 
the rubber plug holding rod 1a. At the position corre- 
so spending to the rubber plug pos.tion.ng unrt 3. the por- 
tioning plate 3a is moved from the spaced posrt.on to 
the approached position. In the course of movement <rf 
the posrtioning plate 3a. the rubber plug 5 .s pushed by 
the posrtioning plate 3a while the rubber plug hotting 
S5 rod la is being inserted into the small hole 3b. By frus 
pushing, the rubber plug 5 is fitted up to a predates 
mined position on the rubber plug hold.ng rod la. At he 
position corresponding to the rubber plug holder 4. the 
rubber plug 5 is released from the rubber plug hold.ng 
3 o rod 1a by the pair of rubber holding portions 4a. 4a and 
ne pair of wire guide portions 4b. 4b, and the rubber 
plug 5 which has been released is fitted on the w.re W 
[00061 In the conventional rubber plug fitting appa- 
ratus, however, since the inside pin 2b is inserted .nto 
35 the rubber plug 5 so as to guide the same rt .s neces- 
sary to set the diameter of the ms.de p.n 2b to be equal 
to or less than the inner diameter (diameter of the w,re 
passing-through hole) of the rubber plug 5- Accord^ 
tor a rubber plug 5 with a very small inner d.ameter. he 
40 diameter of the inside pin 2b is reduces I according |tc .the 
very small inner diameter, and the inside p.n 2b .s easy 
to break, which results in lack of durability of the .ns.de 

roOOTl Also, since positioning the rubber plug 5 
45 which has been fitted on the rubber plug hold.ng rod 1a 
is performed by the rubber plug posrtion.ng unrt 3 .nde- 
pendent of the rubber plug feeding unit 2, there .s a 
problem where, in view of the whole body of the conven- 
tional rubber plug fitting apparatus, rts structure 
so becomes complicated and its manufacture cost .s 
increased. 



SUMMARY OF THE INVENTION 
55 [00081 in view of the above, the present invention 
has been achieved, and an object thereof .s to prov.de 
an inexpensive rubber plug fitting apparatus which can 
perform a fitting of a rubber plug on a wire wrthout any 
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possibility of injury of parts or the like irrespective of the 
inner diameter of a rubber plug, which has an excellent 
durability, and which can perform a positioning of the 
rubber plug with a simple structure where a dedicated 
positioning unit is not used. 5 
[0009] According to a first aspect of the present 
invention, there is provided a rubber plug fitting appara- 
tus, comprising: a rubber plug feeding unit for feeding 
each of rubber plugs to a rubber plug feeding port; a 
rubber plug holder for holding one of the rubber plugs to io 
fit the rubber plug on an end portion of a wire; and a 
rotary unit having a plurality of rubber plug holding rods 
which are fitted into each of the rubber plugs to hold the 
rubber plugs, the rotary unit rotationally moving each of 
the rubber plug holding rods between the rubber plug is 
feeding unit and the rubber plug holder so that each of 
the rubber plugs can be delivered from the rubber plug 
feeding unit to the rubber plug holder through each of 
the rubber plug holding rods, wherein a pair of rubber 
plug guides are provided so as to be capable of being so 
opened/closed at a side of the rubber plug feeding port 
of the rubber plug feeding unit; and wherein guide 
grooves are respectively provided at positions of the 
pair of rubber plug guides facing the rubber plug feeding 
port, so that the guide grooves guide an outer periphery 25 
of each of the rubber plugs which moves from the rub- 
ber plug feeding port to a side of each rubber plug hold- 
ing rod when the pair of rubber plug guides are closed. 
[001 0] In the rubber plug fitting apparatus according 
to the first aspect, since a rubber plug is fitted on each 30 
of rubber plug holding rods by guiding the outer periph- 
ery of the rubber plug by respective grooves of a pair of 
rubber plug guides, there occurs no weak portion on the 
pair of rubber plug guides even when the inner diameter 
of the rubber plug is small, fitting of the rubber plug can 35 
be performed without injuring parts of the rubber plug 
fitting apparatus or the like irrespective of the diameter 
of the rubber plug, and the durability of a rubber plug fit- 
ting apparatus can be improved. Also, since there 
occurs no trouble such as a part injury and a rubber 40 
feeding can be surely carried out, the rubber plug fitting 
apparatus is prevented from being stopped due to any 
feeding failure, which results in improvement in produc- 
tivity. 

[001 1 J According to a second aspect of the present 45 
invention, as it depends from the first aspect, there is 
provided a rubber plug fitting apparatus, wherein stop- 
per portions are respectively provided at the respective 
guide grooves of the pair of rubber plug guides so that 
the stopper portions restrict movement stroke of the so 
rubber plug where the rubber plug moves from the rub- 
ber plug feeding port to the side of the rubber plug hold- 
ing rod. 

[001 2] In the rubber plug fitting apparatus according 
to the second aspect, since stopper portions for restrict- ss 
ing movement of a rubber plug moving from a rubber 
plug feeding port to a side of each rubber plug holding 
rod are respectively provided at respective guide 



grooves of a pair of rubber plug guides, a rubber plug is 
fitted up to a position on each rubber plug holding rod 
the where it abuts on the respective stopper portions, so 
that the rubber plug can be positioned on a predeter- 
mined position on each rubber plug holding rod. 
Thereby, positioning a rubber plug can be performed 
with a simple structure and without using a dedicated 
unit, so that cost of the whole body of the apparatus can 
be reduced. Also, since a step of positioning a rubber 
plug can be omitted, productivity can be further 
improved owing to the omission. 

BRIEF DESCRIPTION OF THE ACCOMPANYING 
DRAWINGS 

[001 3] The above and further objects and novel fea- 
tures of the present invention will more fully appear from 
the following detailed description when the same is read 
in conjunction with the accompanying drawings, in 
which: 

Fig. 1 is a schematic configuration view illustrating 
a rubber plug fitting apparatus according to a con- 
ventional example; 

Fig. 2 is a schematic configuration view illustrating 
the rubber plug fitting apparatus according to the 
conventional example; 

Fig. 3 is a schematic configuration view illustrating 
the rubber plug fitting apparatus according to the 
conventional example; 

Fig. 4A is a side view illustrating of a rubber plug fit- 
ting apparatus according to one embodiment with a 
partial section; 

Fig. 4B is an enlarged sectional view of a main por- 
tion of the rubber fitting apparatus; 
Fig. 5 is a plan view of a main portion illustrating a 
state where a pair of rubber plug guides used in the 
rubber plug fitting apparatus have been opened; 
Fig. 6 is a front view of a main portion illustrating a 
state where the pair of rubber plug guides have 
been closed; 

Fig. 7 is a plan view of a main portion illustrating a 
state where the pair of rubber plug guides have 
been closed; and 

Fig. 8 is a front view of a main portion illustrating a 
state where the pair of rubber plug guides have 
been closed. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0014] There will be detailed below the preferred 
embodiments of the present invention with reference to 
the accompanying drawings. Like members are desig- 
nated by like reference characters. 
[0015] Fig. 4A is a side view of a rubber plug fitting 
apparatus according to an embodiment of the present 
invention, Fig. 4B is an enlarged sectional view of a 
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main portion of the rubber plug fitting apparatus, Fig. 5 
is a plan view of a main portion of a pair of rubber plug 
guides used in the rubber plug fitting apparatus which 
have been opened, Fig. 6 is a front view of a main por- 
tion of the pair of rubber plug guides which have been < 
opened, Fig. 7 is a plan view of a main portion of the 
pair of rubber plug guides which have been closed, and 
Fig. 8 is a front view of a main portion of the pair of rub- 
ber plug guides which have been closed. 
[0016] As illustrated in Fig. 4A. a rubber plug fitting 
apparatus is provided with a rotary unit 10, and it 
includes a rubber plug feeding unit 1 1 and a rubber plug 
holder 12 which are respectively provided at 90° inter- 
vals about a rotation center of the rotary unit 10 and at 
positions opposed to the outer periphery of the rotary 
unit 10. 

[0017] The rotary unit 10 has rubber plug holding 
rods 10a which are respectively disposed at 90° rotation 
intervals, and the respective rubber plug holding rods 
10a are constituted so as be rotationally movable inte- 
grally. The rotary unit 10 has a driving motor 13, and 
rotation of the driving motor 13 is transmitted to the 
respective rubber plug holding rods 10a via a belt 13a 
and the like. 

[0018] The rubber plug feeding unit 11 has a 
straight advancing feeder 14, and the straight advanc- 
ing feeder 14 is provided with a rubber plug accommo- 
dation passage where a number of rubber plugs 15 are 
aligned and disposed. A distal end of the rubber plug 
accommodation passage 14a is opened to a rubber 
plug feeding port 16a of a rubber plug feeding body 16, 
and the forefront rubber plug 15 of rubber plugs 15 in 
the rubber plug accommodation passage 14a is dis- 
posed in the rubber plug feeding port 16a. The rubber 
plug feeding body 16 is provided with a pushing rod 17 
movable upward and downward, and the pushing rod 1 7 
is disposed so as to be positioned below the rubber plug 
feeding port 16a when it is put in its lower position. 
When the pushing rod 17 is moved upward, the rubber 
plug 15 at the rubber plug feeding port 16a is pushed to 
a side of the rubber plug holding rod 10a of the rotary 
unit 10. 

[0019] Also, a pair of rubber plug guides 18, 19 are 
provided on the rubber plug feeding body 16, and the 
pair of rubber plug guides 18, 19 are moved in a open- 
ing/closing manner between an opened position and a 
closed position by parallel cylinders (driving source) 20. 
As illustrated in Figs. 5 and 6, when the pair of rubber 
plug guides 18, 19 are opened, respective opposing 
faces of the pair of rubber plug holding rods 10a are 
positioned to be spaced from each other, and thus the 
rubber plug holding rods 1 0a are positioned at positions 
where they do not interfere with rotational movement of 
each rubber plug holding rod 10a. Also, as illustrated in 
Figs. 4A, 4B, 7 and 8 the respective opposing faces of 
the pair of rubber plug guides 18, 19 are positioned to 
be caused to abut on each other, when the pair of rub- 
ber plug guides are closed. 



[0020] A semicircular guide grooves 18a, 19a are 
provided on the respective opposed faces of the pair of 
rubber plug guides 18, 19, and a cylindrical space is 
formed by the pair of guide grooves 18a, 19a, when the 
pair of rubber plug guides 18, 1 9 are closed. The diam- 
eter of the guide space is set to be equal to or slightly 
more than the maximum outer diameter of the rubber 
plug 15. A distal end of each rubber plug holding rod 
10a as disposed in the guide space and a lower face of 
o the guide space is opened to the rubber plug feeding 
port 16a. 

[0021] Also, stopper portions 18b. 19b projecting 
above the respective guide grooves 18a, 19a are inte- 
grally formed on upper end portions of the pair of rubber 

is plug guides 18, 19, and upward movement of the rubber 
plug 15 is restricted by the respective stopper portions 
1 8b, 1 9b when the pair of rubber plug guides 18,19 are 
put in a closed position. Semicircular grooves 18c, 19c 
through which the rubber plug holding rod 10a passes 

20 are respectively provided on the stopper portions 18b, 
19b. 

[0022] The rubber plug holder 1 2 is structured so as 
to pull the rubber plug 15 from the rubber plug holding 
rod 10a and fit the rubber plug 1 5 which has been pulled 
25 out on an end portion Wa of a wire W. Unlike the con- 
ventional example, fitting operation of the wire W is per- 
formed without stripping an outer cover on the end 
portion Wa. 

[0023] Next, operation of the structure will be 

30 explained. When the pair of rubber plug guides 18, 19 
are positioned at the closed position illustrated in Figs 5, 
6 and one of the rubber plug holding rods 10a of the 
rotary unit 10 is positioned to face the rubber plug feed- 
ing unit 1 1 according to its rotational movement, the pair 

35 of rubber plug guides 18, 19 are moved at the closed 
position illustrated in Figs. 7, 8. The guide space is 
formed by the respective guide grooves 18a, 19a of the 
pair of rubber plug guides 18, 19. Next, the pushing rod 
17 positioned at the lower position is moved upward so 

40 that the rubber plug 15 in the rubber plug feeding port 
16a is moved upward in the guide space. Here, the rub- 
ber plug 15 is moved while an outer periphery thereof is 
being guided by the respective guide grooves 18a, 19a. 
In the course of this movement, the rubber plug holding 

45 rod 10a is inserted into a wire passing -through hole 15a 
of the rubber plug 1 5. Then, insertion of the rubber plug 
holding rod 10a into the rubber plug 15 is limited or 
stopped at a position where an upper end lace of the 
rubber plug 15 abuts on the stopper portions 18b, 19b. 
50 [0024] Next, the pushing rod 1 7 which has pushed 
the rubber plug 15 is moved downward to the lower 
position and the pair of rubber plug guides 18, 19 are 
moved to the opened position illustrated in Figs. 5, 6. 
Then, the rotary unit 10 is rotated at 90° in a clockwise 
55 direction and the rubber plug holding rod 10a holding 
the rubber plug 15 fitted thereon is stopped at the posi- 
tion of the rubber plug holder 12. The rubber plug holder 
12 pulls the rubber plug 1 5 from the rubber plug holding 
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rod 10a, and the rubber plug 15 which has been pulled 
out is fitted on the end portion Wa of the wire W. Such 
processing actions are performed on respective rubber 
plug holding rods 10a so that rubber plugs 15 are auto- 
matically fitted sequentially on end portions Wa of wires 5 
W. An outer cover of the end portion Wa of the wire W is 
stripped off after fitting of the rubber plug 15. 
[0025] In the above operation course, as illustrated 
in Fig. 4B, the rubber plug 15 is fitted on the rubber plug 
holding rod 10a while an outer periphery of the rubber w 
plug 1 5 is being guided by the respective guide grooves 
18a, 19a of the pair of rubber plug guides 18, 19. 
Accordingly, when the inner diameter of the rubber plug 
15 is small, the diameters of the respective guide 
grooves 18a, 19a may simply be reduced, so that there 15 
is no portion where rigidity is weak in the respective rub- 
ber plug guides 18, 19 and the rubber plug 15 can be 
performed without injuring parts or the like, which 
results in improvement in durability. In this manner, 
since such a trouble as a part injury does not occur and 20 
feeding of the rubber plug 15 is securely performed, a 
machine stoppage due to feeding failure is prevented, 
so that productivity can be improved. 
[0026] Also, since fitting of one of the rubber plugs 
15 on each rubber plug holding rods 10a is restricted by 25 
the respective stopper portions 18b, 19b provided 
above the upper portions of the respective guide 
grooves 1 8a. 1 9a, the rubber plug 1 5 is fitted on the rub- 
ber plug holding rods at a position where it abuts on the 
stopper portions 1 8b, 1 9b so that the rubber plug 1 5 can so 
securely be fitted and positioned at a predetermined fit- 
ting position of each rubber plug holding rod 10a. 
Accordingly, unlike the conventional example, it is 
unnecessary to provide another positioning unit in addi- 
tion to the rubber plug feeding unit 1 1 , the structure of 35 
the rubber plug fitting apparatus is simplified, and man- 
ufacturing cost is reduced. Furthermore, since the rub- 
ber plug 15 is positioned and mounted on the 
predetermined fitted position of each rubber plug hold- 
ing rod 10a a delivery of the rubber plug 15 to the rubber 40 
plug holder 12 is securely performed at the next step. A 
machine stoppage due to feed failure is prevented, 
which also results in improvement in productivity. Also, 
since the positioning step of the rubber plug 15 can be 
omitted, which also results in improvement in productiv- 45 

ity- 

[0027] Furthermore, as set forth above, since lower 
face positions of the respective stopper portions 18b, 
1 9b defines a position of the lower end face of the rub- 
ber plug 15 fitted on each rubber plug holding rod 10a, so 
a fitting position of the rubber plug 1 5 on the rubber plug 
holding rod 10a can arbitrarily be adjusted by the posi- 
tion of the respective stopper portions 18b, 1 9b. 
[0028] The entire contents of Japanese Patent 
Application P 10-355093 (filed on December 14, 1998) ss 
are incorporated herein by reference. 
[0029] Although the invention has been described 
above by reference to certain embodiments of the 
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invention, the invention is not limited to the embodi- 
ments described above. Modifications and variations of 
the embodiments descried above will occur to those 
skilled in the art, in light of the above teachings. The 
scope of the invention is defined with reference to the 
following claims. 

Claims 

1 . A rubber plug fitting apparatus, comprising : 

a rubber plug feeding unit for feeding each of 
rubber plugs to a rubber plug feeding port; 
a rubber plug holder for holding one of the rub- 
ber plugs to fit the rubber plug on an end por- 
tion of a wire; and 

a rotary unit having a plurality of rubber plug 
holding rods which are fitted into each of the 
rubber plugs to hold the rubber plugs, the 
rotary unit rotationally moving each of the rub- 
ber plug holding rods between the rubber plug 
feeding unit and the rubber plug holder so that 
each of the rubber plugs can be delivered from 
the rubber plug feeding unit to the rubber plug 
holder through each of the rubber plug holding 
rods. 

wherein a pair of rubber plug guides are pro- 
vided so as to be capable of being 
opened/closed at a side of the rubber plug 
feeding port of the rubber plug feeding unit; and 
wherein guide grooves are respectively pro- 
vided at positions of the pair of rubber plug 
guides facing the rubber plug feeding port, so 
that the guide grooves guide an outer periphery 
of each of the rubber plugs which moves from 
the rubber plug feeding port to a side of each 
rubber plug holding rod when the pair of rubber 
plug guides are closed. 

2. A rubber plug fitting apparatus according to Claim 
1. 

wherein stopper portions are respectively 
provided at the respective guide grooves of the pair 
of rubber plug guides so that the stopper portions 
restrict movement stroke of the rubber plug where 
the rubber plug moves from the rubber plug feeding 
port to the side of the rubber plug holding rod. 
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FIG.3 
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